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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 7/17/08 
has been entered. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 70, 77, 83, and 88-92 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Inoue et al. (U.S. 2003/0127667 A1 ; hereinafter 'Inoue') in view of 
Houston (U.S. 6,096,612). 

4. Regarding claims 70, 77, and 83, Inoue discloses a solid state imaging 
device, for use in a camera device ([0002]), in which a plurality of unit pixels are 
arranged on a substrate, each unit pixel including a plurality of element formation 
regions (32, Fig. 1) and element isolation regions (36, Fig. 1) between the element 
formation regions ([0007]-[0008]). Inoue discloses that the element isolation 
regions comprise of trenches ([0007]) but does not disclose the specific steps (a)-(e) in 
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forming the trench isolation regions and hence does not disclose forming the 
photoelectric conversion section and an active region in the element formation regions 
after the step (e) in a step (f). 

5. However, Houston discloses forming a trench by the following steps: 

■ A step (a) of forming, on the semiconductor substrate (1 2, Fig. 1 ), a protection 
film (16, Fig. 1) including an opening portion that exposes the element 
isolation formation region and a region located beside the element isolation 
formation region of an upper face of the semiconductor substrate (col 5, lines 
35-50); 

■ A step (b) of forming a sidewall (24, Fig. 3) on a side face of the opening in 
the protection film (col 5, line 51 - col 6, line 6); 

■ A step (c) of forming a trench (26, Fig. 4) in the element isolation formation 
region in the semiconductor substrate by etching using the protection film and 
the sidewall as a mask (col 6, lines 7-13); 

■ A step (d) of oxidizing a side face portion of the trench in the semiconductor 
substrate by using the protection film and the sidewall as a mask after the 
step (c) to form an inner wall thermal oxide film (64, Fig. 10) (col 7, line 54 - 
col 8, line 2); 

■ A step (e) of forming an element isolation region by burying the trench with a 
burying film (74, Fig. 12) after the step (d) (col 8, lines 25-30); 
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6. Houston further discloses that the inner wall thermal oxide film is formed to an 
edge of the semiconductor substrate which is located at an upper edge portion of the 
trench (Fig. 10). 

7. Because both Inoue and Houston teach methods to form isolation regions, it 
would have been obvious to one skill in the art at the time the invention was made to 
substitute one method for the other to achieve the predictable result of forming an 
isolation region between active components in a semiconductor device. 

8. Regarding a step (f) of forming a photoelectric conversion section and an active 
region in the element formation regions after the step (e), Inoue discloses forming a 
photoelectric conversion section and an active region in the element formation regions 
([0008]) but does not specifically disclose that it is after a step (e). However, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to form 
the photoelectric conversion section and an active region in the element formation 
regions after forming an element isolation region because selection of any order of 
performing process steps is prima facie obvious in the absence of new or unexpected 
results. In re Burhans 154 F.2d 690, 69 USPQ 330 (CCPA 1946). 

9. Regarding claims 87-88, Inoue and Houston disclose the sidewall is completely 
removed (Fig. 11-14). Hence, the burying film is located higher in level than that of the 
sidewall. Furthermore, Inoue and Houston disclose removing the protection film by a 
wet etch process which has an etching ratio higher than that of the burying film since 
the burying film remains after the etching process while the protection film is removed 
(col 8, lines 36-42; col 7, lines 5-9). 
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10. Regarding claims 89 and 91, Inoue and Houston disclose tliat tlie opening 
portion exposes the element isolation without removing the upper part of the 
semiconductor substrate (Fig. 1). 

1 1 . Regarding claims 90 and 92, Inoue and Houston disclose that the sidewall is not 
formed on the side face of the semiconductor substrate (Houston: Fig. 3). 

12. Claim 81 is rejected under 35 U.S.C. 103(a) as being unpatentable over Inoue et 
al. (U.S. 2003/0127667 A1; hereinafter 'Inoue') as modified by Houston (U.S. 
6,096,612) as applied to claim 70 above, and further in view of Gardner et al. (U.S. 
6,433,400 B1; hereinafter 'Gardner'). 

13. Regarding claim 81, Inoue and Houston disclose the method steps of claim 70 
and that the photoelectric conversion section and the active region include an n-type 
impurity (Inoue: [0008]) but do not disclose implanting a p-type into a-side face portion 
of the trench in the semiconductor substrate. However, Gardner discloses implanting a 
p-type into a side face portion of the trench in the semiconductor substrate by using the 
protection film and the sidewall as a mask after the step of forming a trench and before 
the step of oxidizing the lateral sides of the trench (col 5, lines 42-52; Fig. 5-8). The 
motivation of performing this step is to create a channel stop, which decreases the 
effective width of the active areas. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify Inoue and Houston 
with implanting a p-type impurity, as taught by Gardner, so as to create a channel stop 
layer. 
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Response to Arguments 

14. Applicant's arguments with respect to claims 70, 77, 81, 83, and 87-92 have 
been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to REEMA PATEL whose telephone number is (571)270- 
1436. The examiner can normally be reached on M-F, 8:00-4:30 ET. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Garber can be reached on (571)272-2194. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Reema Patel/ 
Examiner, Art Unit 2812 
8/28/08 

/Charles D. Garber/ 

Supervisory Patent Examiner, Art Unit 2812 



